The study was to evaluate the marginal leakage of wet or dry dentin condition after restoration on short-term.
The study was to evaluate the marginal leakage of wet or dry dentin condition after restoration on short-term.
In the study we used Photobond adhesive system and Single Bond adhesive system. The specimens were prepared from premolars.
A class V cavity was prepared at the CEJ with a high-speed hand piece and #010 round diamond point. The cavity's walls and floors were etched with phosphoric acids of the test materials by wet and dry bonding techniques. The specimens were cross-sectioned longitudinally through the center of the cavities with a low speed diamond micro-cutter and polished with carbide paper (#600-1200) after storage in distilled water for 1 day, and silver nitrate staining.
Specimens were viewed with EPMA for elemental distribution of calcium, nitrogen and silver on the resin-dentin interface. The uptake of silver particles was less in samples treated with the wet-bonding technique when compared with dry-bonding technique. This in vitro study showed that bonding technique is important in establishing a seal along the restoration margins to control marginal leakage.
INTRODUCTION
The acid etch technique proposed by Buonocore (1955) 1) has proved successful in enamel bonding and has effectively eliminated microleakage at the enamel-restoration interface2). It has also been found to effectively inhibit microleakage at dentin and cementum margins of cavities3). Sano and others4-6) have described another pattern of leakage. By observing the penetration of silver nitrate along gap-free margins with several dentin adhesive systems by SEM (Scanning Electron Microscopy) and TEM (Transmission Electron Microscopy), they described leakage patterns occurring within the nanometer-size spaces around the collagen fibrils of the hybrid layer. This has been termed nanoleakage. Therefore, a more effective adhesive system and an bonding technique are important to prevent such microleakage-nanoleakage.
The absence of resin in the interfibrillar spaces of the bottom half of these areas suggests that these regions collapse when using the air-dry technique7,8). Phosphoric acid etching of a dentin surface sometimes modifies the collagen in demineralized of SHORT-TERM OBSERVED and SB to the decalcified dentin, silver deposition was found to be intense within the hybrid layer and silver particles were noted along the tubule walls. The silver particles were concentrated mainly in the hybrid layer of dentin side than resin side because the dentin side of hybrid layer is located farther away from the top decalcified layer. Van Meerbeek & others23) found a gradual transition of resin concentration in the decalcified superficial dentin; the concentration of the resin was greatest at the top of the hybrid layer and lowest near the base. If the resin does not penetrate to the full depth of the decalcified zone, the uninfiltrated weak collagen layer at the base of the zone may be susceptible to long-term hydrolytic degradation23,24). In this study, nitrogen elements were detected on the resin-dentin interface of all samples, and the thickness of this layer was related to silver uptake. Uptake of the silver element increased in resin-dentin interface when the Nitrogen layer was thick . The Nitrogen layer was thinner in samples that were treated using the wet-bonding technique when compared with dry-bonding technique. In samples treated with wet bonding technique, water that was required for optimal adhesive resin inter-diffusion and higher shear bond strength generation was available to maintain open interfibrillar spaces25). In the dry-bonding technique, the presence of a collapsed thick decalcified collagen fibril layer, i.e. collagen smear layer, interfered with resin infiltration.
This limits the adhesive resin infiltration to the surface of the decalcified layer. With the blot-drying technique, the expanded collagen fibril network26) allowed for deeper adhesive resin infiltration into the demineralized layer (Fig. 1, 3) . However, even when using the wet-bonding technique, a Nitrogen rich layer was detected by WDX in the lower half of the resin inter-diffusion zone. This supports the recent findings of Spencer and Swafford27), who demonstrated an unprotected dentin matrix in the lower half of hybrid layers.
The moist or dry condition of the dentin surface was inportant for the adhesion technique.
Presumably, if this occurred in vivo, it would cause marginal microleakage and increased nanoleakage in the nanometer sized spaces within the uninfiltrated collagen layer. The infiltration of adhesive resin into the expanded decalcified layer would prevent microleakage and nanoleakage28,29). In the present study, there were large differences between specimens exposed to the air-drying and wetbonding techniques when viewed under SEM (Fig. 5) .
CONCLUSION
The present findings indicate that a moist dentin surface is required for optimum infiltration of adhesive resin into the decalcified layer when the dentin conditioner used is of the phosphoric acid type. Additionally, adhesive resin monomer should have a optimum fluidity, permeability and hydrophilic property for this to be achieved . In addition, it seems that the element analysis on the resin-dentin interface where EPMA was used is valuable in evaluating microleakage and nanoleakage research .
